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PCT/DE2004/001247. filed on June 14, 2004. which claims priority of German Patent 
Application Number 103 29 237.3. filed on June 25. 2003. 
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Doscr i pt i on BACKGROUND 

The invention relates to a bearing arrangement for a motor vehicle accord i ng to the 
proamb l o of c l a i m 1 . 

15 

A bearing arrangement of this kind comprise a bearing point in the form of a bearing 
opening of a base part which can be for example an adjusting lever or a support part 
(seat side part) of a motor vehicle seat, as well as a bearing element, e.g. in the form of a 
bearing bolt, passing axially through the bearing opening. 

20 

A bearing arrangement of this kind is particularly suitable for forming a radial bearing for 
a bearing element of an adjusting device in motor vehicles, e.g. for a bearing bolt of a 
seat adjuster. The bearing should not be affected as far as possible by tolerances in 
order to avoid play and bearing noises. For this it is known to use a bearing bolt 
25 provided with a cutter which automatically works its way into the corresponding bearing 
point. However this has the drawback of increased costs for the bearing element 
(bearing bolt with cutter) as well as an expensive assembly. 

The object of the invention is therefore to improve a bearing arrangement of the type 
30 mentioned at the beginning, more particularly with a view to simplified production and 
assembly whilst avoiding tolerances. 

Th i s i s achiev e d according to tho i nvention by prov i d i ng a b e ar i ng arrang e m e nt wh i ch 
has th e f e atur e s of patent cla i m 1 . 
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BRIEF DESCRIPTION 

According to this, the base part has on the edge of the bearing opening at least one 
5 deformation area (formed through plastic deformation) which protrudes radially inwards 
from the edge of the bearing opening and (in order to form a radial bearing) acts as a 
radial support point for the bearing element. 

The invention is based on the knowledge that a (radial) bearing of a bearing element 
10 (preferably in the form of a bearing bolt) substantially unaffected by tolerances in a 
bearing opening can be achieved if on the edge of the bearing opening there are 
(radially) inwardly protruding deformation areas which act as radial support points for the 
bearing element. 

15 According to a first variation for providing the bearing arrangement according to the 
invention, the bearing element is inserted in the bearing opening before the deformation 
areas are deformed so that they protrude inwards from the edge of the bearing opening. 
The cross sectional dimensions of the bearing element on the one side and the bearing 
opening on the other are thereby matched with each other so that the bearing element is 

20 mounted with radial play in the bearing opening. A restricted deformation of the edge of 
the bearing opening then takes place in the deformation areas until these bear against 
the bearing element whilst completely compensating the radial play. According to a 
second variation for providing the bearing arrangement according to the invention the 
deformation areas are already deformed prior to insertion of the bearing element into the 

25 bearing opening so that they protrude (radially) inwards (toward the centre of the bearing 
opening), namely so far that taking into account the inwardly protruding deformation 
areas the cross sectional area (internal diameter) of the bearing opening available for 
inserting the bearing element into the bearing opening is slightly smaller than the cross- 
sectional dimensions of the bearing element. When subsequently inserting the bearing 

30 element into the bearing opening the deformation areas deform back such that the 
bearing element is mounted without play in the bearing opening under a certain elastic 
tension. 

With the bearing arrangement according to the invention the bearing opening thus has as 
35 such, without the radially inwardly protruding deformation areas, an oversize in the cross- 
sectional dimension or in its diameter so that the bearing element would be mounted 
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there with considerable play - without allowing for the inwardly protruding deformation 
areas. Only through the inwardly protruding deformation areas which are deformed 
during or after insertion of the bearing element into the bearing opening so that they bear 
precisely against the outer surface of the bearing element and act there as radial support 
5 points is the radial bearing completed. 

For this the at least one deformation area which protrudes inwards from the edge of the 
bearing opening to form a radial support point for the bearing element, has in comparison 
with the further radially not inwardly displaced edge regions of the bearing opening (as 
10 well as in comparison with the bearing element) a lower stiffness to radially acting forces, 
i.e. under the action of a predetermined radial force it becomes deformed earlier than the 
remaining edge regions (or bearing element). 

More particularly the at least one deformation area of the bearing opening is defined at 
1 5 least in part through at least one weakened area of the base part so that the deformation 
area extends between this weakened area and the bearing opening. 

Several deformation areas can be mounted side by side along the edge of the bearing 
opening to surround the bearing opening along its entire perimeter or to extend only over 
20 a part of the perimeter of the bearing opening, namely in particular along such a part on 
which the lower radial forces act when the bearing is in operation. 

The weakened areas associated with the deformation areas can be formed for example 
through recesses in the base part. According to one embodiment which is particularly 

25 preferred in the case of thin base parts (with a thickness of less than 2 mm), the relevant 
recess is designed as a through opening which engages through the base part. 
According to another embodiment which is preferred when using thicker base parts, the 
recess is formed as a recess in the form of a material displacement point which engages 
in the base part but does not pass right through same. The depth of the relevant 

30 associated recess (material displacement point) determines the size of the deformation 
area as well as in particular its deformability and bearing capacity. 

According to a further development of the invention, particularly for thin base parts, each 
deformation area of the bearing opening is assigned two weakened areas separated 
35 from each other through a web whereby the deformation area extends between the web 
and the bearing opening. The web thereby serves to couple the deformation area to 
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further areas of the base part, more particularly to transfer radially acting forces, and can 
at the same time allow a sufficient deformability of the deformation area so that the 
bearing play can be completely compensated. 

5 The bearing element itself is preferably constructed so that it has on the one hand a 
bearing section which serves for the radial bearing of the bearing element in the bearing 
opening, as well as on the other a connecting section, e.g. in the form of an external 
thread through which the bearing element can be connected to a further structural 
assembly. 

10 

One method for manufacturing a bearing arrangement according to the invention is 
characterised through the features of patent claim 20. According to this the at least one 
deformation area of the bearing opening is plastically deformed so that it acts as a radial 
support for a play-free bearing of the bearing element. ("Play-free" here means that 
15 throughout there should still be a relative rotational movement of the bearing element 
and bearing opening but the bearing opening should radially support the bearing element 
"without rattling"). 

According to one variation of the method according to the invention the deformation area 
20 is after insertion of the bearing element deformed radially inwards by moans of a tool, 
e.g. by a prick punch so that it radially supports the bearing element. 

According to another variation of the method according to the invention before axially 
inserting the bearing element into the bearing opening the deformation areas already 
25 protrude radially inwards from the bearing opening, namely so that the bearing element 
has an oversize in respect of the cross-sectional area of the bearing opening available - 
taking into account the inwardly protruding deformation areas - . 

In this case the deformation areas on inserting the bearing element into the bearing 
30 opening are deformed again in part radially outwards so that an optimum (play-free) seat 
of the bearing element is automatically set in the bearing opening whereby a residual 
elastic tension remains. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 
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Further features and advantages of the invention will now be explained below in the 
following description of embodiments with reference to the drawings. 

I n th e draw i ngs: 

F i gur e 1a 
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Fig. 1a is 



shows a perspective view of an adjusting lever of a motor vehicle 
seat with a bearing opening and an associated bearing bolt m-a 
p e rspective view; . 



15 



F i gure 1b 
Fig. 1b is 



Figure 1c 
Fig. 1c is 



shows a plan view of the bearing arrangement of Figure 1a after 
insertion of the bearing bolt in the bearing opening^ 



shows a view of the bearing arrangement of Figufe 1 after radial 
deformation of the edge of the bearing opening^ 
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F i guro 1d 
Fig. 1d is 



shows an exploded view of the bearing arrangement of Figwe 1c~_. 
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F i guro 2a 
Fig. 2a is 



shows a perspective view of a second embodiment of a bearing 
arrangement with an adjusting lever of a motor vehicle seat having 
a bearing opening, and an associated bearing bolt in a p e rsp e ct i v e 
vi ew * 



F i guro 2b 
30 Fig. 2b is 



shows a second perspective view of the bearing arrangement of 
Figwe 2a^ 
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F i gur e 2c 
Fig. 2c is 



shows a view of the bearing arrangement of Figwes 2a and 2b 
after inserting the bearing bolt axially into the bearing opening 
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whereby areas of the edge of the bearing opening were deformed 
radially outwards^. 



F i gur e 3a 
Fig. 3a is 



shows a modification of the bearing arrangement of Figwes 1a to 
1d and 2a to 2c regarding the design of the bearing opening in a 
seat side partis 
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Figur e 3b 
Fig. 3b is 



shows a sectional view through the bearing opening of Figwe 3a^ 



15 



20 



25 



30 



Figures 4a to 4o show a method for manufactur i ng a bear i ng open i ng hav i ng a 

d e formation aroa on th e e dg e of th e b e ar i ng open i ng symm e tr i ca l 
r el at i v e to a centre p i ano of the bearing opon i ng; 

Fig. 4a is a first chart which illustrates a method for manufacturing a 

bearing opening having a deformation area on the edge of the 
bearing opening symmetrical relative to a centre plane of the 
bearing opening- 



Fig. 4b is a second chart which illustrates the method for manufacturing 

a bearing opening having a deformation area on the edge of 
the bearing opening symmetrical relative to a centre plane of 
the bearing opening. 

Fig. 4c is a third chart which illustrates the method for manufacturing a 

bearing opening having a deformation area on the edge of the 
bearing opening symmetrical relative to a centre plane of the 
bearing opening- 
F i gur e s 5a and 5b — show a first mod i ficat i on of th e m e thod of F i gur e s 4 a to 4c; 

Fig. 5a shows a first modification of the method of Figs. 4a to 4c. 

Fig. 5b shows a first modification of the method of Figs. 4a to 4c. 



35 F i guros 6a and 6b — show a second mod i ficat i on of th e m e thod of F i gur e 4a to 4c. 
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Fiq. 6a 


shows a second modification of the method of Fias. 4a to 4c. 


Fia. 6b 


shows a second modification of the method of Fiqs. 4a to 4c. 



DETAILED DESCRIPTION 

5 Figwe 1a shows a base part T in the form of an adjusting lever for a motor vehicle seat 
which is made e.g. from metal (sheet metal) and is to be mounted pivotally on a seat side 
part and which has a stamped bearing opening 1 surrounded by a circular inner edge 10. 
This bearing opening 1 is associated with a bearing element 2 in the form of a bearing 
bolt with a bearing section 20 and an insert bevel 20a from which a connecting section 

10 25 with external thread protrudes on one side and on which a head 29 is mounted on the 
opposite side. The bearing section 20 serves to radially support the bearing bolt 2 on the 
edge 1 0 of the bearing opening 1 and the bearing bolt 2 can be axially supported on the 
adjusting lever T by m e ans of the head 29. A further structural assembly of a motor 
vehicle seat, such as eg a seat side part to be connected to the bearing bolt 2 can be 

15 fixed on the connecting region 25 by moans of the external thread provided there, and in 
respect of which the adjusting lever T can be pivoted by means of the bearing 
arrangement 1 , 2 which consists of the bearing opening 1 and bearing bolt 2. 

Along the perimeter of the bearing opening 1 and slightly spaced radially therefrom are 
20 three weakened areas 16, 16a, 16b; 17, 17a, 17b and 18, 18a, 18b which are spaced out 
at angles of 120°. Each of the weakened areas is formed by two stamped through 
openings 16a, 16; 17a, 17b; 18a, 18b which extend along the perimeter of the bearing 
opening 1 and which each run through the entire thickness d of the adjusting lever T, as 
well as by a web 16, 17, 18 which runs between each two through openings. A (not yet 
25 deformed) deformation area 11, 12, 13 on the edge 10 of the bearing opening 1 extends 
between each weakened area 16, 16a, 16; 17, 17a, 17b ; 18, 18a, 18b and the bearing 
opening 1. The relevant deformation area 11, 12, 13 is partially uncoupled from the 
adjusting lever T through the associated weakened area 16, 16a, 16b; 17, 17a, 17b; 18, 
18a, 18b and thus can be deformed more easily through the forces acting radially from 
30 the outside than can the remaining areas of the edge 10 of the bearing opening 1. In 
other words the deformation areas 11, 12, 13 have a lower rigidity to radially acting 
external forces. 

Figwe 1b shows the bearing arrangement of Figwe 1a after inserting the bearing bolt 2 
35 axially into the bearing opening 1. It can be seen that the inner diameter of the bearing 
opening 1 has an oversize regarding the outer diameter of the bearing section 20 of the 
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bearing bolt 2 so that the outer wall of the bearing section 20 is spaced from the inner 
edge 10 of the bearing opening 1 in the radial direction (forming a so-called bearing 
space). The edge 10 of the bearing opening 1 thus still does not form a play-free radial 
bearing for the bearing section 20 of the bearing bolt 2. 

5 

For this however according to Figwe 1c by m e ans of a tool, e.g. through pressing the 
webs 16, 17, 18 forces F acting radially relative to the bearing opening 1 are exerted on 
the deformation areas 11, 12, 13 of the edge 10 of the bearing opening 1 so that the 
deformation areas 11, 12, 13 deform radially inwards, bear against the outer perimeter of 

10 the bearing section 20 of the bearing bolt 2 and radially support same in the manner of a 
radial bearing. The introduction of the radially acting forces into the relevant deformation 
area 11, 12, 13 is thereby through the web 16, 17, 18 of the associated weakened area 
16, 16a, 16b; 17, 17a, 17b; 18, 18a, 18b so that the relevant deformation area 11, 12, 13 
protrudes inwards in its part lying radially in front of the relevant web 11, 12, 13, see also 

15 the exploded view in Figwe 1d. 

Figwes 2a and 2b show a modification the bearing arrangement of Figwes 1a to 1d in 
which the sheet metal part forming the adjusting lever T has a greater thickness d than in 
the embodiment according to Figwe 1 and the deformation areas 14 extend only over a 
20 part of the thickness d of the sheet metal part. The deformation areas 14 already 
protruding inwards radially from the edge 10 of the bearing opening 1 were formed as a 
result of the creation of recesses 19 in the form of material displacement points close to 
that edge 10 and do not pass completely through the adjusting lever T but only engage 
to a depth t < d therein. 

25 

An essential difference here compared with the bearing arrangement of Figwes 1a to 1d 
is that the deformation areas 14 already form radially inwardly directed projections before 
the bearing bolt 2 is inserted in the bearing opening 1 . These projections protrude so far 
inwards that in this case the outer perimeter of the bearing section 20 of the bearing bolt 
30 2 has an oversize regarding the inner surround of the bearing opening taking into 
account the radially inwardly directed projections which are formed through the 
deformation areas 14. 



Consequently here when inserting the bearing bolt 2 with its bearing section 20 with 
35 bevel 20a (from the back of the deformation areas 14) into the bearing opening 1 and on 
screwing it with its threaded section 25 into an associated structural assembly the 
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deformation areas 14 on the edge 10 of the bearing opening 1 are displaced radially 
outwards in part until the bearing section 20 of the bearing bolt 2 and the inwardly 
directed projections 14 of the edge 10 of the bearing opening 1 form a close fit which 
ensures the desired radial support and bearing of the bearing section 20 in the bearing 
5 opening 1 . 

With both the embodiments of a bearing arrangement described above the smooth 
running or sluggish movement of the bearing bolt 2 in the bearing opening 1 is 
determined each time through the number and stiffness of the deformation areas through 
10 which the bearing bolt 2 can be supported radially with its bearing section 20. The closer 
the recesses 19 (material displacement spots) lie to the edge of the bearing opening so 
the more marked their action is as weakened areas (spring back deformation areas). 
With the bearing arrangement illustrated in Figwes 2a to 2c the axial depth t of the 
deformation areas 14 is decisive for this. 

15 

With the bearing arrangements illustrated in Figwes 1a to 1d and 2a to 2c the 
deformation areas are each distributed over the entire circumference of the relevant 
bearing opening 1. This is conditioned in that here the relevant bearing bolt 2 fixed on a 
seat side part forms a fixed element of the bearing arrangement and the adjusting lever T 

20 is pivotal relative to the bearing bolt so that depending on the swivel position of the 
adjusting lever T different areas of the edge 10 of the bearing opening 1 are loaded more 
through the weight forces introduced through the adjusting lever T (weight of the seat 
part to be adjusted through the adjusting lever T e.g. a seat trough, as well as where 
applicable a passenger seated thereon). The deformation areas are therefore spread 

25 out uniformly along the perimeter of the bearing opening 1 so that an even radial support 
of the bearing bolt 2 in the bearing opening is guaranteed independently of the pivotal 
position of the bearing lever T. 

Figwe 3a shows a bearing arrangement in which the bearing opening 1 is provided in a 
30 seat side part S mounted rotationally secured and the bearing bolt 2 is mounted pivotally 
in the bearing opening 1 . An adjusting lever V of a seat adjusting device is connected 
rotationally secured to the bearing bolt 2 and during rotational movement of the bearing 
bolt 2 is pivoted together with same. If in this case the adjusting lever V is stressed 
mainly with weight forces B which act along a direction from top to bottom then the edge 
35 10 of the bearing opening 1 is mainly loaded in its lower region through corresponding 
forces b exerted by the bearing bolt 2. In this case it is advantageous to provide the 
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deformation areas 14a, 14b, 14c and consequently the associated weakened areas 19a, 
19b, 19c mainly in the upper less stressed area of the edge 10 of the bearing opening 1, 
as can be seen in Figwe 3a. 

5 It is furthermore apparent from Figwes 3a and 3b that the weakened areas 19a, 19b, 1 9c 
in the form of material displacement areas (recesses) and the deformation areas 14a, 
14b, 14c each extend over different parts of the thickness d of the seat side part S, see 
in particular Figure 3b. The weakened areas 19a, 19b, 19c thereby vary both in respect 
of their cross-sectional extension and in respect of their depth in the axial direction of the 
1 0 bearing opening 1 . 

The assembly of the bearing arrangement is carried out similar to the embodiment of 
Figwes 2a to 2c, i.e. first inwardly projecting deformation areas 14a, 14b, 14c are 
produced on the edge 10 of the bearing opening 1 by providing weakened and material 
15 displacement areas 19a, 19b, 19c and then the bearing bolt 2 is inserted into the bearing 
opening 1 whereby the deformation areas are partially displaced (deformed back) so that 
the material flows axially and/or circumferentially away as well as is set back into the 
material displacement areas. 

20 Figwe 4a shows a sheet metal part T of the thickness d between two surfaces 01, 02 
which can be for example an adjusting lever for a seat part which is to be adjusted. 
According to Figwe 4b a bearing opening 1 defined by an edge 10 of circular cross- 
section is to be formed in this sheet metal part T. Before producing the bearing opening 1 
however according to Figwe 4a at least one blind hole L, preferably a number of blind 

25 holes L, is/are produced close to the edge 10 of the subsequent bearing opening 1, 
namely outside of the bearing opening, with a non stock removal process, e.g. by means 
ef an impression stamp, with the depth to of the blind holes preferably corresponding to 
20 to 30 % of the thickness d of the sheet metal part T. Then first the bearing opening 1 
is produced in the sheet metal part T (see Figwe 4b) and then through pressure on the 

30 base of the blind hole L a weakened area S is created in the form of a material 
displacement point of the depth t whereby the displaced material creates a radially 
inwardly projecting deformation area D on the edge 10 of the bearing opening 1. This 
deformation area D is formed symmetrical relative to the centre plane M of the bearing 
opening 1 (perpendicular to the plane axial to the bearing opening) and has, viewed in 

35 the axial direction of the bearing opening 1, at its ends non-deformed sections N which 
directly adjoin the relevant surface 01 , 02 of the sheet metal part T. 



WO 2005/005 8 17 FCT/DE2004/001247 



The method illustrated in Figwes 4a to 4c is based on the technical principle of creating 
in a base part prior to forming a bearing opening close to the subsequent edge of this 
bearing opening at first at least one blind hole, preferably several blind holes along the 
5 perimeter of the subsequent bearing opening, then introducing the bearing opening into 
the base part and finally creating the desired radially inwardly projecting deformation 
areas on the edge of the blind hole through additional material displacement in the region 
of the blind hole by using a suitable tool, e.g. a stamp, to act on the blind hole. 

10 The central deformation areas D produced hereby have as a result of their symmetrical 
design relative to the centre plane M of the bearing opening 1 and relative to their 
change in the axial direction into a non-deformed section N the advantage that when 
assembling a bearing arrangement the relevant bearing element (bearing bolt) can be 
inserted into the bearing opening from both sides, thus selectively from the one surface 

15 01 or from the other surface 02 of the base part T. It is hereby not necessary to keep 
different variations of the base part provided with a bearing opening ready for different 
uses (depending on the insert direction of the bearing element into the bearing opening) 
but rather one and the same type of base part can be used irrespectively of the insert 
direction of the bearing bolt (no different "right and left hand varieties"). 

20 

Whereas with the embodiment illustrated in Figwes 4a to 4c the deformation area D is 
created through action on the base of the blind hole L, with the embodiment illustrated in 
Figwes 5a and 5b this happens through action on the side boundary walls of a conical 
blind hole K. 

25 

The conical blind hole K of a depth to is created by m e ans of a first conically extending 
impression stamp P1, see Figwe 5a. After a bearing opening is formed in the sheet 
metal part T the conical blind hole K is then widened out by m e ans of a second 
impression stamp P with a cylindrical impression region so that a cylindrical weakened 
30 area S is formed in the manner of a material displacement point. The displaced material 
serves to produce a deformation area D on the edge 10 of the bearing opening 1 which 
projects radially inwards from this edge and has non-deformed sections N at its ends. 
This is also a central deformation area D which is designed symmetrical relative to the 
centre plane M of the bearing opening 1 . 

35 
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With the variations illustrated in Figwes 6a and 6b before introducing a bearing opening 
two opposing blind holes L are formed in the sheet metal part T close to the subsequent 
edge 10 of the bearing opening 1 and each directed with the depth to from one of the two 
surfaces 01, 02 towards the inside of the sheet metal part T of thickness d, see Figwe 
5 6a. The bearing opening 1 defined by the edge 10 is then first created and then material 
is displaced from the two blind holes to form a weakened/material displacement area S 
by exerting pressure through a suitable stamp onto the base of the relevant blind hole L. 
The displaced material forms according to Figwe 6b a central deformation area D on the 
edge 10 of the bearing opening 1 which protrudes radially inwards and changes axially 
10 towards the surfaces 01 , 02 of the sheet metal part T into non-deformed sections N, see 
Figwe 6b. Several such weakened /material displacement areas S can obviously be 
spaced out (uniformly) in pairs opposite one another along the perimeter of the bearing 
opening 1 . 

15 The variation illustrated in Figwes 6a and 6b has the advantage that as a result of the 
action from both sides onto the sheet metal part T, from the two surfaces 01 , 02, a 
particular accuracy is to be anticipated when producing a symmetrical central 
deformation area D. 



20 
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ABSTRACT 

A bearing arrangement for an adjusting device in a motor vehicle comprises a 
bearing point in the form of a bearing opening of a base part and a bearing 
5 element extending through said bearing opening. The base part arranged on the 
edge of the bearing opening comprises at least one deformation area which 
protrudes in a radial manner from the edge to the inside and which acts as radial 
supports for the bearing element. 
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